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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a B-stage resin sheet 
with a copper foil 

which can be perforated by the direct irradiation with 
carbon dioxide laser. 

SOLUTION: A sheet wherein a B-stage resin layer, which 
is obtained by 

applying a polyf unctional cyanic ester resin composition 
preferably compounded 

with 10-80 pts.wt. of an inorganic insulating filler to the 
opposite surface of 



05/22/2003, EAST Version: 1.03.0002 



a double-surface treated copper foil to which nickel 
treatment or nickel alloy 

treatment is preferably applied to dry the coating layer, 
is bonded on carbon 

dioxide laser irradiation side and the printed wiring board 
using this sheet 

are provided. The surface of the copper foil preferably 
subjected to nickel 

treatment or nickel alloy treatment of the copper clad 
sheet obtained using the 

sheet is directly irradiated with high output carbon 
dioxide laser of which the 

energy is preferably 10-60 mJ to process and remove outer 
and inner copper foil 

•layers to form through-holes and/or blind viaholes with a 
pore size of 80-180 

COPYRIGHT: (C) 2001, JPO 



05/22/2003, EAST Version: 1.03.0002 



asiBxmmit u p> (12) & §fj ij$ =^ & $g (a) (io^maK^ws^ 

#W2001 -347599 
(P2001-347599A) 



(43)&§BB ¥j«13*F12m8B(2001.12.18) 



(51)Inta' 
B 3 2 B 15/08 
H0 5K 1/03 


6 10 


P I f-n-rip**) 

B 3 2 B 15/08 J 4 F 1 0 0 
H0 5K 1/03 6 10L 

*2M$ *M& »jRJB©ft9 OL 




ftH2000-169032(P2000-169032) 


(7DU0IA 000004466 








(m iumn 


¥J«12*P 6 6 8(2000.6.6) 


*K*=fftfflK*l©l>|2T@5#2# 






(72)3W» »D £2. 






$£&gftl£K&6TBl*l# H3£H 












(74)ftSA 100086128 















(ct) im>] mn&v/x&774 >vtTTLzm&zt#?zz> 

[<s^#g] m#x ^-f-mmutim 

mzmo~~*>o*i£ vmitittsftijtosmtfxis--?- 
ymkLxi-iumt u m y^n^xn^tim 



1 

imsmu #m*?xu~ r-x.ifrx-ww&v' 
&mxiti&mzm8'?y hmtzptLtimmmss 

mtti-&?mm®mmz Bx^-^mm^- b . 

mcommimff. - v trti^mmxa- -v >n\^?k 
nmx-hz z t zmit-f&mm 1 §m<Dfmwm 
mntBx^-^mm^-b. 

mxiMamoummmmnz Bx^>'mm^- 
k 

imm4i mmmmmmBx^-m^- 

Xtt 3 SeoB^x-^fflJig^- h . 

imtms] WiBXT-i'w&i'-hcrMm. 
mt-r&nmmi, 2. 3Xtt4©®^f5ffi«uiiB?gf* 

#BXx-^fif]]gy-K 

2,3. 4Xit53m0Mmwmmtt*BXT-is® 

— ^«aflSi — h £ , rtJH£04>&< b tfrffltSSL. 
[|g^«8] IS*«4E«^MiiS3i!SI^Sft#aetB 

i^~»r-£mgB» txtmnAt/y 
k-rzrvyhsjm. 

imm i m&fxv-v-x-TUbim. fljasafc 

mm<o-i$mm Lxmnztn z t timt -fhmx 
JS7XJ±8faa<ory y msb«. 

[0001] 

3 x-?- STUBS'- FS^cii^ffiv vcffeS3=tofc88S 

bE&mtzmz. n^tLtzTvyvwrnii. 

•J y b BSKS^rif i: LTffiffl^it^ . 
[0002] 



(2) #112001-347599 

2 

[(£***«« (jfe^ *mfcT7X+v9rty*-vm 

izm^titmmmruyhsmui. mmvmsu 
mmzmiKhMtmziiTivzfrit:. x. n 
himonz^x. nmmt^n-^^ h y ^-e&ttT 

O.15o0JaTfc&oT#Tfc9. i<0J:3^/jNg<^)?LS: 

10 rmt. m&nmzxv*ym£ 

htm. %at. mm, ^+y*. ? < A*«ns«t 
[0003] ^Jt. mm?)m8£S>t>frtib*tfy < ju 

MfctirtJlwlB?IfckH«<o?L£^x.y*y^ 

m&LtihozEmixm. m^xv-^-x-mm 

w$m&7yviffimTZ%^m<r>Xj!)tf$>r>fi:. s 
fci^**-i***«t*-4ry y hSJ&mzio^x. 

[0004] 

[fK)J#»ifcLJ:pfc-fSiffiH feUKOHS 

&m^xft&iKmm&m^ti7v y hmm.<?>&& 

30 [0005] 

<v? v bW£Bxr-i?<mmmimLLx®e>ti&B 
XT—ismfei'- bm/*tizm^xmLtimm* 
javvtry y b«miiimt& . vmumm&m b 

matx/xtey^ y Kh-r?Li&ft»t-c7-y y naa 
«t-rsc:i:fcJ:0. ^fe^ryyMaa«Sr^i«i- 

40 

[ 0 0 0 6 ] x. ry y hE&«£f^f-i>^cofii> 

«y ^;y^^s 'utticsiBw.f asastf?- 
§ C b tzi. . OMiui^/x^y^^ y « 

fcV^T. #*L<«10-«0»J*^Stf^x^;^-o 

50 -;kfflGjifLSt^/X»ir^>fyHb*r?LiSrm-rS. 



(3 

3 

mm. n®Mimwvjtfmi-t&. mmmmx 
i-yrmz-rz. 

[00 07 J ZtLZmX 'y*-C* y*Tv7LX%t>tl 

hl mmem&zz-iu: m L<&3-5umb io 
•ess. aniasttHu^-cAJts^fcut^ 
[ o o o 8 ] &-mm~>T >mx.ATtK m^ry 

UpiXx/l^tf 'J 7-£<&gU£#fc-r Sf&SftttSlfli 
[0009] 

ItL, fLS80~180^ic7)R)i?Lai//X<i^^>Kh' 30 

£ft£8i*>y=*u mmfm&ff^TTvyh&im 
[ooio] *m?m-rz&mzftfiLi-&<?>tz& 

WjWMWSjmtii. is*4--W1iZMgtfXV-<f 40 

-^)v*-zmmm Lxns>mm%x.***?-<?) 

gar* r-T<o?ij><ti&sst-ra> tiv>tziz. mb 

-—Wz~ v ?}>Mm8b§& > 
5^x-y ^/>^«&SBLitWag3W3?S3& £ fiefflSn 

d^flgrao^smwiS/iBocaci*^?.. x. £<o 50 



^2001-347599 
4 

mm<mmnMi. mmz\m&~-nuwnimm 
•ess. mm<r>mt Lxim ^i&^jm^m 
toon] ^mrcm-rimmit. 1 1, 1 

mmm(0)!ifritf7xifmtmmtfmLi\ x. 

I8L 3iJl<Olfl?g£x,,?-y^-e2~7ju.. #®fctt3 
[0012] *^BB«OWH5aSI8?ift§ BX-f-^'fiHIg 

^-m±. imumm^jmizmsmiztmy < 

msm. mmmm.b-?z. x. ^s^^ibl. *® 
tzx*)m8$miztt&>mi:itkL. zoftmzwmvm 

z. fc^x,. mmtzpimmzim. toETtzmn 
v. *vy®. m£tzm&i>&mx'zz. 
[0013] ft®&£mi-&mm.<vmk lxh. 

ft<*«fc:«. *l««ilBtfc LTti. E. S. D. M 

^x^oaiit^^f^s. x. mxmttx 
■fY-juomm&mifbtih. znui. m»xi>& 

[0014] *^BBTffiffl$itSWiS^I##«ill^- 
x^^®J|g. ^Wfigtt^ryKx 

]syn-7-)vwrnmtfmft>ix. iw$L^\i2mm±tf 

miz±htin:T<7>A>\^*->umin&frt>&. if J 

e^^^^irtittvTyKxxx/^Bge^^ff 

[0015] *mi<r)im&mMmmx]bz>m 
m-isTyrnxxTtutesmtii. frmtzzwxtc?) 

isTi-hmi&th{tifi>9Xf>&. mtNzffiit& 
h^-XiilA-^Ti-h^y^y. 1,3,5-hUvT 



5 

•th^y-fe'y. 1.3-. 1.4-. 1.6- . 1,8-. 2,6-X«2,7- 

y» 4.4-vVTf-M:*7xX;k h'X(4->^r^h7 
x-;l/)^ * y. 2,2-h'X(4-^T^ h 7x-;W70/< 
>\ 2,2-t'^(3 > 5-y7o ; E-4-y7th7x^)7n 
*ty, h"X(4->-r^h7x-yWx-7 i ^. h'XU-S" 
T^h7x-;W^>rx-x;K h'X(4-y7th7i- 

h'JX(4-^r^h7x-;W*X7r'f 
K hUX(4-^r^h7x-yW*X7x-h. fcitf 

[0016] CtL^cOlJ*»fc!|^re41-1928. ^43-1846 
8. R44-4791. 1345-11712. 1^46-41112. 1^47-2685324 

tmi3ie5i-63i49#&^fcsao#wtiax^ry»x 
)ne$ii& h 'J r> f yssr^rt**? : *40(h-6,ooo^r 

rw? u -?-t(r>m&w>Bmz txa o . a a & 

[ 0 0 1 7 J x** vtlflgfc LTJi. -JRfcr^^t,^ 
a^TS*. gttWtctt. »Plfc£^i@Jg<Ot*X7x 
7-;Mffix,ittfv$Bg. t'x 7 x 7 Sx^^r i^ffl 
flg. 7xy-^7tf7>y?Sx;K*i/®B§. 
ysK5»7Sx#*MBfi v mtx#*MUB« 7*? 
y'xy, ^y^y'xy, fx/i^n-Mf-fey. 

o^y*;wx-x/l^Z»£££x,-K* yft Lfctf 'J 

[ 0 0 1 8 ] XV 4 5 F«Ui t LTtt. HRfc&*!<0 1 
fc^'JTSySfc^^eft). *t£t857-005406 iZsffiO 

ico i9i mm^mmwmm^ mm 

mtmZ8&t&zbtf?$%>. ztibemmt Lx 
li. ^fi^tK'Jxx7 1 ;i^)S^ttzai£^Wty-7 

-m&vznTuxw-m-.xv/fisxy. x** 

yft7^yiy > vM^yiy. 7^yxy- 



(4) ^H2001-347599 

6 

xy-xf-wyftfi^fc. *'.MV7>y. 7>/w:f 

<^lastic&:fAJB;;i?»JX^Wy. # 'J7*nh*l^y. 
SMI. ABSfiSIIg. (BSfiSII. X^y-fV7Vy:fA. 

tfyxf-i^y-ratruy^ffi^flc. 4-7-yftxf-i^y- 

6-7 -/fcXf-^yftffi^&S;*! F . XV 
7i-i/yx-f/k df'Jx^y. Ji?»jxxx;k 

10 L<{i*y=fv-;*y^P*y^#W^;*ft. 

sm. §ra. it^m. am. am, #tm. v^w 
rm. mem. mm. mm.. mtm&xL 
m^m^mmm 1 . mm^txmsm^h 

[oo20] *mi£Wtt&mmtwft&mLW>'p 

20 ~8oasz. l<«. 2o~7osasaanrt-s. mm 

s-f. *>t?xh-Mh. unsmmtfmfitL. im 

j$Lwt2mjLk*m&Lx®m*?>. 

[0021] mtmm^m&mt. ttismmmz 

s*§££i±. mLKfmtm&tzMLxwmzm 

fcitLTO. 005~10a*^. #£ L < liO. 01~5MSST 
30 b&. 

[0022] *mremi-thmmit. vmtxmtt: 

ffcl-. x.y^;l^iaii, Xy3r;Hge. x.y^;l,>.y^ 

a^+TKiwfx^-if-m&wig^JKKiiiffl 

[0023] m<fXV-1f-<?5»^±. 9.3~10.6/tB 

#m\ztii>. x*jwf-tL »afc:«io~6o»iT. m 

50 ^-*ll»Lr?L*«tt*m x*>WF-$JMrcs 



7 

[ o o 2 4 j *minmtfctfAv-*f-T<rm&n\z*s 

JgLSr^* 5 . VitH. *|gmi2-22887. 1^02-22896. m 
02-25089. 1^02-25090. H02-59337. P302-60189. 1^02 
-166789. 1*103-25995. B03-6O183. I3J03-94491. |SJ04- 
199592. |5KM-263488^Wm^£*Ut. S&BfC&S 

x-yf-y^TMBi* -»t«0.02~1.0^«/&-C1Td. 
#»fcli3~5 J umfc-*-S,ii:K < i:9. -eo&O 

[0025] &m<rmmz\^ lu^mmt^m^^ 

mmm&mmnm&mbnmintxwmu mma 

[0026] jnx^n^fLrtatosa. rtssfj&coeiiii 
#m tx^timizmum&mtemtfmmmizn 

[0027] txa-Wiiz^mmiPtm 

tmft>tih. a^ft^aifc: X D4H^SS 

QT&t3. ut. 184.9ni. 253.7ra #fcf-*tf5 
[0028] ?LrtSS(i. ai^<^8^ »*«W£ fc t,^ 

mxb&tf. ttzmx v*thjhb*-9* imam 



(5) ^2001-347599 

8 

[0029] 

[hmm] wmx*miMtm£M 
•r. 

[00301IUSW1 

2.2-b*X(4-i'T^h 7x-/W:Tn/\V900aS. b'X<4- 
5 h'7xx/|,M*yi<)0&£l50K:fcj^£-i*\ 

10 tVk**jriVXr1r)\>*r h >k S*Xf-;Wvk&T S h*tf)&-£ 

IgfiSFtfferxtrJ-MOOl. «Mb^x;WX#drv<tt> 
»400& * uy-A^y 9 ?SxroMW(Nft 
£:ES(M-220F. ttXfl^ZUSKtt >SD 6002? . 7x/- 
;Py^5-/^SX^>-ia|g (ffijfrfe : DEN439. 

5^;k»>S) 50035S-Jni.. tj-lzmimarlfi:. Jg 

u ztuzn^mnm^M^^. n*9iv? 
<#>. ¥*KS j Fg4/i«)2ooogi5. avniypi8a55-an 

sioo/xicoxr7xafrBt:^7SLi5o , c-c9agLT. 

<T^fS(atl70X:) 1 0 4». ifyXltay§5?i&&5 IS 
[0031] ft$l(XXk. 1 1 /z«<0ifB5!ffil 

xt-j;-. Y«yi. Lwgfc t,md ) $: 1 /«ii[LfeS» 
fsm^hXoizmmnzmtG. sasux^-^ 

30 mt$*-hC*ftj&.l,t:. 

[0 032] £«rc. ±M7V7]sfVM\ \2ixmff) 

-mmmm*7»r\s7mummzm.L. 200 

■C. 20k«f/«2. 30rfg£lT^fe^T«Sl«»UTMiii 

38«i^Sft# BXx-^!g^- h C 2r. fflBgiii^rt® 

x«i&i>SL. iil^^OiiLT. »aaafcl5-fe-/bA 
a. 2001C. 20kgf/ci2. 30nHgWT^E2T-mf^ 

r^3-yl^S-*tcj8JBt^li§iSr^50/x«<7)r;kSx 
•>A?g<Ofrffifc^BL. 110rT20^jSLT. ^$20 

K0033] ^«E«Tfi{^^'•y^ ! 'r•>'7 , y--^?tr 
a§. ±ll<O»l?S»±A^gl00Ai<^fL$r5O^lrtt90 
OMWBWWrxw— f-T. ^;l,x|6STiiJ?J10»J T 
3^ 3 •/ h . 20»JT3^ b 7 hint LT707*n y 9 . ^th 
6 3. 0 0 0flS<oaa?L$- *>f«:. X. 13»J-C2v3-y 
hBSStt. ?Lgl00//iO7*7-f>h'b-T?L^$>JtC!, 
50 [0034] Ta<0^»/?T>y7' > >'-h£K?*U 



ram®. mx y*£i5vMttmztt.m. w^mm 

izxmmy^y/x^.-x=50/50M*). >syjr#-n, 
4 K». i\vyX-Wv Y&*1fc\*XX y 

[0035] m.mx.ic^^mm •. 

M001. jWfcvx/Pxtf^S^i^ 3003. &tfx* 
*MMB (ffiq D n£ : ESCN220F. ttS^I^<tt>S!) 70 
OaU. yy/y^7S b-35815. 2-x^;|^4-*^-/W 5^ 

lt. y/Hb^Hi5o&. #7x$i0>?s^m#mm<r>7 

[0036]-*. <I540«. «*9//^MiBS!S^S 20 
O^A-f x-fflfcx -y y/l^MSJUISrSS Lfcfff?5<0£*t 
-y hffiK'7-XFiSr©$50^«fc=5cr5 i 3 

#^-hHSr»^. 530x530o<oryr^^G?rm^ 
U ±Ttcl2ju.<?>HRm»?IB?§5:H^ 190X?. 20kgf/ 

«», 30oH«-esaB«gL. jsm$mmm*ftt:. -r 

St. ±TfcPBS®3^5## B^x-x«SI§>— h H £• 
540x540mt:«J|BfLfci,^)5r«-ltic®#. MET 

^zmk^mmBLXAimj bLt^t. z.vrm&* 30 

— if-<0aj^l5»IT2^3 •/ K 2(WC2^a >y hggSt 

[0037] KtcMfcifXI/-' T-<oaj*12»JfcT2x 
3 >y K^l/Ct*7?l£i>ftJt. A' y ?777^-hF 

n«try>-Mit8«itL7t. mtts&imiizM-t. 

[OO38]JtK011 40 

a: 

1 

SSffiU&S (%) 100 

mssjyvmffitcnfmium) 0 



(6) ^112001-347599 

1 0 

[0039] JH8012 
[0040] JtKH3 

X^vSaig (Bhfofe : Xe3-h5045)2.000a5. iszs 

ovMyxmnnzitm.. *m.ix. yMmmtm 

<atl70C) . tiyXtt3S2MSX<r)7V~?V?l. 7 

;Huai8o&. mzsoMmnjfvxmtGzmiLtfjx-if 

ttffifflU ^Htl2^ ■comM^S^S £ , 18TC. 20kg 
f/« 2 . 30oHgJ3lT^^FT2l^^®jS«LTMil^ 

HfeBKb^Jaatfe. *«>HB£7y7V?ll*»l8cS 

-e^HW=12ju«OHR^g5:BaL. 
j£»LT4JI«0i:L;fc. CliltrfflV\ X&z&ArYV 
frTfmizn&VLXWffilZB&Vt:. tt.MtfXl'- 
•T--CttttSg!S»LTtb'TfL»i**^*^fe. SUEP381 

it. mmmmmtzTFc*. 

[0041]lfc(SM4 

H*ttfl2<OSIBBI836«li&fflv\ p«iJi<ox/P-*-;Wi: 
=3r*®0r<O^S?r?LglOOwifc?j:S J: d t±Ti8?5^x 

vi->m£i. mmm^iizm. mm&mzmmt 
mt Lx-mwwimt&m^ti y 1 «cs# , 

H*tW2Bafc«BB!t»LT4JB«^B!tLfc. 
®«£fflv\ Dfil^lSt S^McOfiSfcfLeiOOju 
m<O?L5:900li. «S$-Xy^y^tT*t«:. 
Sfflt t ^ tffiSt:?Lgl00^ m<o?L£900lBx . y f-y ^ 
UTft»tft. l^->-900ffli^70yo-y^. ^th63.00 

imfrhmsttix.v-v-x. aj*i5»i{cT3 

SCC42H 



2 
100 
0 
0 



2 3 

9 100 

- 0 

- 0 



4 

100 

27 
39 



(7) 



1 1 



'W->'WiX&Vi'9-h (ffl) 0/200 0/200 

tfyxti&m. (r) 235 160 

VX)*rWiV 1.4 1.5 

300 *rWA> 1.7 1.9 

^h\mnm (#) 19 14 

yv-v g ^tt(HAST) (Q ) 

5xl0ii - 



^H20 01-34 7 599 
1 2 

- 52/200 53/200 
235 139 160 



- 1.6 

- 1.8 

- 630 

- lxlOii 



4.2 
9.6 



200hrs. 6x10 s 

SOOhrs. 5x108 

700hrs. 3x10 s 

lOOOhrs. 2x108 

[0043] <m%mk> 

ftglOOjum (m&fXi'— f~) X»il50/z« 
XHYVfr) m.&XMS7By9 bLXWfu-/? 
(7lH63.000fL) mSLLK. &mtfXU—f-RV*# 
H y/l^?L;Mt£fr$rV\ 1 8c<DfS5i1S{C63.000 

iLZbnzxmht&m. Ri/^yymmsbut 20 
vim. Ax/mmsnxue&km&TiiLti. 

m&m. mm. iinh^xwwtmmizttis. 

Lt&. iSt^mx^y^y^wom^-yismi/z 
xmmt. w-ymi. RVisa-hLx\w<f- 

Difyxmm. 

tiXlV—iH-lV • b- MM 9>Vmi 30 
#^-*-;HLtilg250A«cO7yK2r#«L. 900 

ifte£30j>M£S • 5# T. 3001M ?*4T«iU 

5)»V>f *V-3" 3 >-tt(HAST) 
ftglOOjui (KK^XP— if-) X«150;u« U#x# 

?LSiai50/z«-C¥fTfc:=3rSJ:3(cLT. 3#H00-fe»/ h 
ffi£U BCC. 85XRH. 1.8VDC iZXmgffiEUm®; 40 



< 10 8 



[0044] 

TKiflJM//Xliy 7 >f V H b'rjlSrJ&Sf S £ # 

y »j y?£)tKxt&&£W3m#&< . £*ttico^ 

U 2~7/xi. ff*U<Ji3~5/<«ffS£i:t:«fc'). * 

?-y$:&i£thzt#T$. mi%.<r>7vyywm 
zttfct&zttfTZt. max. mmmmfrfm* 

xyl-yfLXUZMf. ^TBmtfxu—f-TK 

tbif&m&k&LxzmmyyvmstiLtnfflgttf 
£.t%\,\ Mixmstmm^mmt ix&em&ss 
Tym-XT-jWctm. UisTymx-XTtUTuw? 



[gUiHlWl 2*&ni 7H (2000. 8. 1 
7) 

[#&aiEi] 
[ffijE*f^i«] flaws 
[«uE*f^aa«] i^ii 
[«uE^ife]^g 



[ffiEPWl 

[is*«i] nfflwrxu— r-x*iWff-«uw>jav» 
k 



F?-A(##) 4F100 AA01B AAOIE ABOIB AB01D 
AB16B AB17A AB31B AB31D 
ACIOH AGOO AKOIC AKOIE 
AK53 AL05C AL05E AROOB 
AROOD BA05 BA06 BAIOC 
BAIOE CAB CA23 DG11 
EA02C EA02E EJ08 EJ082 
EJ17 EJ172 EJ42 EJ422 
EJ82 EJ821 EJ861 GB41 
JB13C JB13E JDOl JG04C 
JG04E JJ03 YYOOC YYOOE 



Searching. PAJ 



http://www1 .ipdl .jpo.go .jp/PA1/result/detail/mainAwAAAa04280DA41 3347599P1 .htm 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001-347599 
(43)Date of publication of application : 18.12.2001 



(51)Int.CI. 




B32B 15/08 








H05K 1/03 




(21)Application number : 


2000-169032 


(71) Applicant : 


MITSUBISHI GAS CHEM CO INC 


(22)Date of filing: 


06.06.2000 


(72)Inventor : 


IKEGUCHI NOBUYUKI 



(54) B-STAGE RESIN SHEET WITH DOUBLE-SURFACE TREATED COPPER FOIL SUITABLE FOR CARBON 
DIOXIDE LASER PERFORATION, AND PRINTED WIRING BOARD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVfcD: To obtain a B-stage resin sheet with a copper foil which can be perforated by the direct 
irradiation with carbon dioxide laser. 

SOLUTION: A sheet wherein a B-stage resin layer, which is obtained by applying a polyfunctional cyanic ester resin 
composition preferably compounded with 10-80 pts.wt. of an inorganic insulating filler to the opposite surface of a 
double-surface treated copper foil to which nickel treatment or nickel alloy treatment is preferably applied to dry the coating 
layer, is bonded on carbon dioxide laser irradiation side and the printed wiring board using this sheet are provided. The 
surface of the copper foil preferably subjected to nickel treatment or nickel alloy treatment of the copper clad sheet obtained 
using the sheet is directly irradiated with high output carbon dioxide laser of which the energy is preferably 10-60 mJ to 
process and remove outer and inner copper foil layers to form through-holes and/or blind viaholes with a pore size of 80-180 
μm. Thereafter, the burr generated on the upper and rear surfaces of the copper foil and the inner copper layer and a part 
of the surface layer of the copper foil is removed by etching to adjust the thickness of the copper clad sheet to 2-7 μm. 
The copper clad sheet obtained by performing copper plating is used to form a high density printed wiring board. The 
B-stage resin sheet with the double-surface treated copper foil to which through-holes and/or blind viaholes can be formed by 
the direct irradiation with carbon dioxide laser can be obtained. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



1 of 1 



5/22/03 2:04 PM 



http://wvw4Jpdljpo.go 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] B stage resin sheet with double-sided processing copper foil characterized by making the resin layer of B stage 
adhere to the mat side of the double-sided processing copper foil which performed the good metal of carbon-dioxide-laser 
energy absorption, or alloy processing to the copper foil mat side. 

[Claim 2] B stage resin sheet with double-sided processing copper foil according to claim 1 with which copper-foil face 
processing of a shy knee side is characterized by being [ of this double-sided processing copper foil ] nickel metalizing or 
nickel-alloy processing at least. 

[Claim 3] B stage resin sheet with double-sided processing copper foil according to claim 1 or 2 this double-sided processing 
copper foil of whose is an electrolytic copper foil. 

[Claim 4] B stage resin sheet according to claim 1, 2, or 3 with which this B stage resin sheet with double-sided processing 
copper foil is characterized by being a continuation sheet. 

[Claim 5] The claims 1, 2, and 3 characterized by the resin of this B stage resin sheet being the thermosetting resin constituent 
which uses polyfunctional cyanic-acid ester and this cyanic-acid ester prepolymer as an indispensable component, or B stage 
resin sheet with double-sided processing copper foil given in four. 

[Claim 6] The claims 1, 2, 3, and 4 characterized by blending an insulating inorganic bulking agent with this thermosetting 
resin constituent ten to 80% of the weight, or B stage resin sheet with double-sided processing copper foil given in five. 
[Claim 7] the carbon dioxide laser of sufficient energy to carry out perforation processing of the upper shell copper foil of the 
copper-clad sheet by which has arranged B stage resin sheet with double-sided processing copper foil according to claim 1 at 
least on one side of an inner strake, and laminate molding was carried out to the bottom of heating and pressurization — direct 
- irradiating — a breakthrough and/or blind beer - the printed wired board characterized by forming a hole and being created 
[Claim 8] the carbon dioxide laser of sufficient energy to carry out perforation processing of the upper shell copper foil of the 
copper-clad sheet hardened [ has arranged the continuation B stage resin sheet with double-sided processing copper foil 
according to claim 4 at least on one side of an inner strake, heated and pressurized continuously, was made to paste up, and ] 
and created - direct - irradiating - a breakthrough and/or blind beer ~ the printed wired board characterized by forming a 
hole and being created 

[Claim 9] a carbon dioxide laser ~ after perforation and a hole — the printed wired board according to claim 7 or 8 
characterized by dissolving a part of surface copper foil, and being created at the same time it carries out dissolution removal 
of the copper foil barricade generated on the outskirts with a medical fluid 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the high-density printed wired board which opened 
the hole of a minor diameter in the copper-clad sheet created using B stage resin sheet with double-sided processing copper 
foil, and it by the carbon dioxide laser. The obtained printed wired board is used as a small and lightweight semiconductor 
plastic package, a mother board printed wired board, etc. 
[U002J 

[Description of the Prior Art] Conventionally, that to which surface copper foil performed surface treatment in the 
high-density printed wired board used for a semiconductor plastic package etc. was not used. Moreover, in perforation 
processing, the breakthrough had ended with the mechanical drill. When the path of a drill turned into a minor diameter 
increasingly in recent years, and the aperture had become below O.lSmmphi and opened the hole of such a minor diameter, 
for the narrow reason, the diameter of a drill was the thing at which a drill turns at the time of perforation and which has a 
fault, like breaking and a working speed is slow, and has a problem in productivity, reliability, etc. blind beer - the hole 
formed the hole by the carbon dioxide laser of low energy, after carrying out etching removal of the copper foil of the position 
which carries out perforation in advance This process required time, in order that lamination adhesion of an etching film, 
exposure, development, etching, a film ablation process, etc. might enter, and there was a problem in workability etc. 
[0003] moreover ~ if the hole of the same size is beforehand opened in the copper foil of the front reverse side by the 
predetermined method using the negative film, what formed beforehand the still more nearly same hole also as the copper foil 
of a inner layer by etching is arranged and it is going to form the hole which penetrates the front reverse side by the carbon 
dioxide laser The crevice was produced between position gap of inner layer copper foil and the hole and the up-and-down 
land, and there was a fault of being unable to form the land of a faulty connection and the front reverse side. Furthermore, in 
the printed wired board which carries out densification increasingly in recent years, thermal resistance, migration-proof 
nature, the insulation after moisture absorption, etc. are becoming a problem. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention aims at offer of the printed wired board using the copper-clad sheet 

created using B stage resin sheet and this resin sheet which can solve the above trouble. 

[0005] 

[Means for Solving the Problem] this invention offers the printed wired board using the copper-clad sheet which created the 
resin layer of B stage using B stage resin sheet and it which are formed and obtained in the mat side of double-sided 
processing copper foil, it rivals [ whether laminate molding is carried out using B stage resin sheet with double-sided 
processing ***♦, and ] continuously - making - a copper-clad sheet -- carrying out - this copper-clad sheet - suitable - a 
carbon dioxide laser ~ a direct copper foil top - a laser beam - irradiating - a breakthrough and/or blind beer - a 
high-density printed wired board can be created by opening a hole and considering as a printed wired board 
[0006] moreover, the thing for which a carbon dioxide laser is suitably irradiated directly in the perforation in the case of 
creating a printed wired board at nickel metalizing or the copper-foil face which carried out nickel-alloy processing - a 
breakthrough and/or blind beer - while it is possible to open a hole easily and being able to save time, such as carrying out 
etching removal of the copper foil in advance, the hole of a minor diameter can create efficiently at high speed the carbon 
dioxide laser of the energy preferably chosen from 10-60mJ in the output of a carbon dioxide laser - upper shell irradiation of 
direct copper foil - carrying out - the breakthrough for through holes, and/or blind beer - a hole is formed In a pore, the 
barricade of copper foil occurs after processing. Although a barricade can also be taker, by mechanics! polish, etching by the 
medical fluid from points, such as a dimensional change, is suitable, namely, •- or it sprays a medical fluid after perforation - 
drawing in - a hole - etching removal also of the copper foil barricade is carried out at the same time it carries out etching 
removal of a part of copper foil of through and a surface for inside 

[0007] the double-sided copper-clad sheet obtained by carrying out the plating rise of this with copper coating - using - the 
front reverse side - circuit formation ~ carrying out - a law - it considers as a printed wired board by the method In order to 
make the circuit of the front reverse side minute, 2-7 micrometers of copper foil of a front lining are preferably set to 3-5 
micrometers. In this case, there is also no poor generating of short-circuit, a pattern piece, etc., and a high-density printed 
wired board can be created, furthermore, the working speed was alike and quick compared with the case where it opens with a 
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drill, productivity was also good, and the thing excellent also in economical efficiency was obtained 

[0008] Moreover, it was desirable to have used the thermosetting resin constituent which uses polyfunctional cyanic-acid ester 
and this cyanic-acid ester prepolymer as an indispensable component as an insulating layer of a copper-clad sheet, and the 
thing excellent in thermal resistance, migration-proof nature, the thermal resistance after moisture absorption, etc. was 
obtained. Furthermore, by blending an insulating inorganic bulking agent into a thermosetting resin constituent, in 
carbon-dioxide-laser perforation, as compared with the case of not adding, a porous wall can be opened homogeneously, and 
the printed wired board which was more excellent in the connection reliability of a hole can be created. [0009] 
[Embodiments of the Invention] the copper-clad sheet or multilayer board with which this invention is obtained by outer layer 
copper foil, using B stage resin sheet with double-sided processing copper foil, and this B stage resin sheet at least - a direct 
copper foil top - a carbon dioxide laser - a pulse oscillation - irradiating - the breakthrough of 80-1 80 micrometers of 
apertures, and/or blind beer - pass processes, such as opening a hole, ~ the printed wired board created is offered The printed 
wired board by which perforation processing was carried out is mainly used as an object for loading of a semiconductor chip, 
although the barricade of the copper foil of the front reverse side and a inner layer occurs after perforation, or it sprays an 
etching reagent by high pressure in this case ~ drawing in - a hole - dissolution removal of the barricade of the copper foil of 
through and an inside-and-outside layer is carried out for inside then, a law - copper coating of the whole is carried out by the 
method, circuit formation etc. is performed, and a printed wired board is created 

[0010] Double-sided processing copper foil required to create the copper-clad sheet used by this invention is copper foil 
which irradiated carbon-dioxide- laser energy directly in the shy knee side, and performed the good metal of absorption of the 
energy in which perforation is possible, or alloy processing. In order to make perforation in a carbon dioxide laser easy, the 
double-sided processing copper foil which performed nickel metalizing or nickel-alloy processing is suitably used for a shy 
knee side at least. With the field which performed nickel processing or nickel-alloy processing, what generally performed 
well-known processing for copper-clad sheets is used for the resin of a copper-clad sheet of an opposite side, and the mat side 
to paste up. Of course, nickel metalizing and nickel-alloy processing are also included. There is irregularity of several 
micrometers in the copper-foil face by the side of this resin. Moreover, even if the field which performed nickel metalizing 
of this double-sided processing copper foil ] or nickel-alloy processing is irregular, there may be. [ no ] That to which the 
thickness of the copper foil of double-sided processing copper foil processed both sides of an electrolytic copper foil with a 
thickness of 3-12 micrometers suitably is used. Rolling copper foil can also be used. As copper foil of an inner strake, 9-18 
micrometers in thickness are used suitably. 

[001 1] The copper-clad sheet used by this invention is the copper-clad sheet and multilayer board with which the layer of the 
copper of at least one or more layers exists, and that by which base-material reinforcement was carried out, the thing of a film 
base material, its thing resin independent [ without a reinforcement base material ], etc. are usable. However, points, such as 
size contraction, to a glass fabric base-material copper-clad sheet is desirable, moreover - although a thin thing can be used 
for surface copper foil from the beginning when creating a high-density circuit - suitable - 9-12-micrometer thick copper foil 

- laminate molding - carrying out - a carbon dioxide laser etc. ~ a hole - what made thin suitably 2-7 micrometers of 
surface copper foil to 3-5 micrometers by the etching reagent is used after processing 

[0012] B stage resin sheet with double-sided processing copper foil of this invention - suitable - the time of laminate 
molding - a copper foil side - a mold release film or copper foil - arranging - the outside - a stainless steel board - using it 

- heating and pressurization - laminate molding is preferably carried out to the bottom of a vacuum, and it considers as an 
one side copper-clad sheet and a double-sided copper-clad sheet Moreover, an inner strake is used, a chemical treatment is 
performed to a copper foil front face as occasion demands, and laminate molding of the resin sheet with double-sided 
processing copper foil is arranged and carried out to the outside. After laminate molding, depending on the processing 
method, it exfoliates and perforation of the protection sheet is carried out. Of course, it sticks on the bottom of heating and 
pressurization continuously at an inner strake, and the method of hardening etc. can be used after that. 

[0013] Generally as a base material of the copper-clad sheet used for an inner strake, organic [ well-known ] and well-known 
inorganic textile fabrics, and a nonwoven fabric can be used. Specifically as inorganic fiber, fiber, such as E, S, D, and M 
glass, etc. is mentioned. Moreover, as organic fiber, the fiber of all aromatic polyamides, liquid crystal polyester, and 
polybenzazole etc. is mentioned. Mixing is sufficient as these. Films, such as a polyimide film, are usable. 
[0014] Generally as a resin of the resin sheet with double-sided copper foil used by this invention, well-known thermosetting 
resin is used. Specifically, an epoxy resin, a polyfunctional cyanic-acid ester resin, a polyfunctional maleimide cyanic-acid 
ester resin, a polyfunctional maleimide resin, an unsaturation machine content polyphenylene-ether resin, etc. are mentioned, 
and they are used by one sort or two kinds or more, combining. From the point of the through hole configuration in processing 
by high carbon-dioxide-laser irradiation of an output, a thermosetting resin constituent 150 degrees C cr mors has a desirable 
glass transition temperature, and a polyfunctions! cyanic-acid ester-resin constituent is suitable from points, such as moisture 
resistance, migration-proof nature, and an electrical property after moisture absorption. The same is said of the resin used for 
an inner strake. 

[0015] The polyfunctional cyanic-acid ester compound with a suitable this invention which is a part for thermosetting resin is 
a compound which has two or more cyanate groups in a molecule. When it illustrates concretely, 1 and 3- or 1, 
4-JISHIANATO benzene, 1 and 3, 5-TORISHIANATO benzene, 1, 3-, 1, 4, -, 1, 6-, 1, 8, -, 2, 6- or 2, 7-JISHIANATO 
naphthalene, 1, 3, 6-TORISHIANATO naphthalene, 4, and 4-JISHIANATOBI phenyl, Screw (4-JISHIANATO phenyl) 
methane, 2, and 2-screw (4-cyanate phenyl) propane, 2 and 2-screw (3, 5-dibromo 4-cyanate phenyl) propane, The screw 
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(4-cyanate phenyl) ether, a screw (4-cyanate phenyl) thioether, It is cyanate obtained by the reaction of a screw (4-cyanate 
phenyl) sulfone, tris (4-cyanate phenyl) phosphite, tris (4-cyanate phenyl) phosphate, and a novolak and halogenation 
cyanogen. 

[0016] these others - JP,41-1928,B said - 43-18468 - said - 44-4791 - said - 45-1 1712 - said - 46-41 1 12 - said - 
the polyfunctional cyanic-acid ester compounds of a publication may be used for 47-26853, JP,51-63149,A, etc. Moreover, 
the prepolymer of the molecular weight 400-6,000 which has the triazine ring formed of 3 quantification of the cyanate group 
of these polyfunctional cyanic-acid ester compound is used, the polyfunctional cyanic-acid ester monomer of the above [ this 
prepolymer ] - for example, acids, such as a mineral acid and a Lewis acid, --; sodium alcoholate etc. is obtained by carrying 
out a polymerization, using salts [, such as a base; sodium carbonate, ], such as tertiary amines, etc. as a catalyst In this 
prepolymer, the unreacted monomer is also contained in part, the gestalt of the mixture of a monomer and a prepolymer is 
carried out, and such a raw material is used suitable for the use of this invention. It is used making it dissolve in the meltable 
organic solvent generally. 

[0017] Generally as an epoxy resin, a well-known thing can be used. The poly epoxy compounds which specifically 
epoxidated double bonds, such as the liquefied or solid bisphenol A type epoxy resin, a bisphenol female mold epoxy resin, a 
phenol novolak type epoxy resin, a cresol novolak type epoxy resin, a cycloaliphatic epoxy resin, a butadiene, a pentadiene, a 
vinyl cyclohexene, and the JISHIKURO pentyl ether; the poly glycidyl compounds obtained by the reaction with a polyol, 
hydroxyl-group content silicon resin, and EPOHAROHI drine compounds are mentioned. These may be used by one sort or 
two kinds or more, combining them. 

[0018] Generally as polyimide resin, a well-known thing may be used. Specifically, the reactant of polyfunctional maleimide 
and polyamine and the polyimides of an end triple bond given in JP,57-005406,B are mentioned. Although it is used even 
when these thermosetting resin is independent, it is good to use it, considering the balance of a property and combining 
suitably. 

[0019] According to a request, various additives can be blended with the thermosetting resin constituent of this invention in 
the range by which the property of constituent original is not spoiled. As these additives, polymerization nature double bond 
content monomers, such as a unsaturated polyester, and the prepolymers; polybutadiene of those, An epoxidation butadiene, a 
mallein-ized butadiene, a Butadiene Acrylonitrile, A polychloroprene, a Butadiene Styrene, a polyisoprene, Rubber elastic in 
the amounts of low-molecular-weight liquefied - macromolecules, such as isobutylene isoprene rubber, a fluororubber, and 
natural rubber; Polyethylene, Polypropylene, a polybutene, a Polly 4-methyl pentene, polystyrene, An AS resin, ABS plastics, 
a MBS resin, styrene-polyisoprene rubber, a polyethylene-propylene copolymer, 4-fluoride [ ethylene ]-6-fluoride [ ethylene ] 
copolymers; the amount prepolymers of macromolecules, such as a polycarbonate, a polyphenylene ether, a polysulfone, 
polyester, and polyphenylene sulfide, or oligomer; polyurethane is illustrated, and it is used suitably. Moreover, in addition to 
this, according to a request, various additives, such as organic [ well-known ], an inorganic bulking agent, a color, a pigment, 
a thickener, lubricant, a defoaming agent, a dispersant, a leveling agent, a photosensitizer, a flame retarder, a brightener, a 
polymerization inhibitor, and a thixotropy grant agent, combine suitably, and are used. As for the compound which has a 
reaction machine, a curing agent and a catalyst are suitably blended by the need. 

[0020] An insulating inorganic bulking agent can be added in the thermosetting resin constituent used for this invention. 
Especially as an object for carbon-dioxide-laser perforation, in order to make the configuration of a hole homogeneous, it 
adds 20 to 70% of the weight preferably ten to 80% of the weight. Especially limitation does not have the kind of insulating 
inorganic bulking agent. Specifically, talc, baking talc, an aluminum hydroxide, a kaolin, an alumina, a wollastonite, a 
synthetic mica, etc. are mentioned, and it is used, blending one sort or two sorts or more. 

[0021] In itself, although a thermosetting resin constituent is hardened by heating, its cure rate is slow, and when inferior to 
workability, economical efficiency, etc., a well-known heat-curing catalyst can be used for it to the used thermosetting resin, 
the amount used - the thermosetting resin 100 weight section - receiving - 0.005 - 10 weight section - it is 0.01-5 weight 
section preferably 

[0022] The copper foil to which the copper foil used by this invention processed both sides is used. The absorption coefficient 
of carbon-dioxide-laser energy uses what performed good metalizing or alloy processing for the shy knee side which is the 
irradiation side side of a carbon dioxide laser. Suitably, nickel metalizing or nickel-alloy processing is performed. Generally 
nickel processing can use a well-known thing for nickel vacuum evaporationo, nickel plating, etc. Generally nickel-alloy 
processing has a well-known usable thing. For example, the alloy of nickel and cobalt, alloy processing of a 
nickel-ferrochromium, etc. are mentioned. Of course, the processing in which perforation is possible at a carbon dioxide laser 
can be used in general cobalt processing, zinc processing, etc. Generally as mat side processing of the resin of an opposite 
side, and the copper foil made to paste, the well-known processing for copper-clad sheets is used. Of course, this processing 
razy be nickel mctaiizirig and nickel-alloy processing. 

~C023] As for the wavelength of a carbon dioxide laser, 9.3-10.6 micrometers is used. Suitably, energy is 10-60mJ, and 
predetermined pulse irradiation of it is carried out, and it carries out perforation, a breakthrough and/or blind beer ~ the 
method and energy which irradiate the same energy and carry out perforation from the beginning to the last when opening a 
hole - on the way - the method of coming out of and making high, or making low and carrying out perforation and which 
method may be used 

[0024] the perforation in the carbon dioxide laser of this invention ~ setting — a hole - the barricade of copper foil occurs 
around As a method of carrying out etching removal of the barricade of the copper foil generated in the pore Although not 
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limited especially, for example JP,02-22887,A -- said -- 02-22896 said - 02-25089 - said - 02-25090 - said - 02-59337 
-- said - 02-60189 -- said -- 02-166789 - said - 03-25995 - said - 03-60183 - said - 03-94491 - said - 04-199592 - It is 
based on the method (it is called the SUEP method) of carrying out dissolution removal of the surface of metal with a 
chemical by which it was indicated in the 04-263488 official report. Generally an etch rate is performed in a second in 
0.02-1 .Omicrometers /. Moreover, when carrying out etching removal of the copper foil barricade of a inner layer, by carrying 
out etching removal of a part of front face of copper foil simultaneously, and 3-5 micrometers costing 2-7 micrometers in 
thickness suitably, a minute pattern can be formed in the copper foil to which copper coating of after that was carried out, and 
it can consider as a high-density printed wired board. 

[0025] Although it is also possible to only arrange a metal plate in order to prevent damage on the table of the laser machine 
by laser when a hole penetrates in the rear face of a copper-clad sheet, preferably, the resin layer on which a part of front face 
[ at least ] of a metal plate was pasted up is pasted up with the rear-face copper foil of a copper-clad sheet, it arranges, and a 
metal plate is exfoliated after penetration perforation. 

[0026] the processed hole - the case where an about 1 -micrometer resin layer remains on a copper foil front face almost 
comes out to the field which the internal surface and the resin of inner layer copper foil had pasted up although this resin layer 
is removable in advance by well-known processing generally [ DESUMIA processing etc. ] before etching - liquid - the hole 
of a minor diameter - when not arriving at the interior, ****** of the resin layer which remains on the copper foil front face 
of a inner layer may occur, and it may become a faulty connection with copper coating therefore - more - suitable - first ~ a 
gaseous phase - a hole - the interior — processing — the residual layer of a resin — perfect — removing - subsequently — a 
hole - etching removal of the copper foil barricade of the interior and the front reverse side is carried out 
[0027] Although well-known processing is generally usable as gaseous-phase processing, plasma treatment, low voltage 
ultraviolet-rays processing, etc. are mentioned, for example. Plasma excites a molecule partially by the RF generator, and the 
low-temperature plasma made to ionize is used for it. Generally the high-speed processing for which this used the shock of 
ion, and the moderate processing by the radical kind are used, and reactant gas and inert gas are used as a raw gas. As reactant 
gas, oxygen is mainly used and **** processing is carried out scientifically. As inert gas, argon gas is mainly used. This argon 
gas etc. is used and physical surface treatment is performed. Physical processing cleans a front face using the shock of ion. 
Wavelength is the ultraviolet rays of a short field and low ultraviolet rays are 184.9nm and 253.7nm as wavelength. The 
wavelength of the short wavelength region of a peak is irradiated and decomposition removal of the resin layer is carried out. 
[0028] a hole - although the interior can also perform the usual copper coating - moreover, copper coating - a hole — it can 
also be suitably filled up with a part of interior more than 80 capacity % Of course in perforation, combined use of an excimer 
laser, an YAG laser, etc. can also be performed. Moreover, combined use of a mechanical drill is also possible. 
[0029] 

[Example] An example and the example of comparison explain this invention concretely below. In addition, unless it refuses 
especially, the "section" expresses the weight section. 

[0030] It was made to react for 4 hours, having carried out melting of an example 12, the 2-screw (4-cyanate phenyl) propane 
900 section, and the screw (4-maleimide phenyl) methane 100 section to 150 degrees C, and agitating them, and the 
prepolymer was obtained. This was dissolved in the partially aromatic solvent of a methyl ethyl ketone and a 
dimethylformamide. The bisphenol A type epoxy resin (tradename : Epicoat 1001, product made from oil-ized shell epoxy 
<stock>) 400 section, the cresol novolak type epoxy resin (tradename : ESCN- 220 F, product made from the Sumitomo 
Chemical <stock>) 600 section, and the phenol novolak type epoxy resin (tradename : DEN439, product made from the Dow 
Chemical <stock>) 500 section were added to this, and dissolution mixture was carried out uniformly. Furthermore, the 
octylic acid zinc 0.4 section was added as a catalyst, dissolution mixture was carried out, the inorganic bulking agent 
(tradename : baking talc, Japanese talc <stock>, 4 micrometers of mean particle diameters) 2000 section and the 
black-pigment 8 section were added to this, uniform churning mixture was carried out, and Varnish A was obtained. It sank 
into the glass cloth with a thickness of 100 micrometers, this varnish was dried at 150 degrees C, and the content of a glass 
fabric created 51% of the weight of the prepreg (prepreg B) for gelation-time (atl70 degree C) 104 seconds. 
[003 1] On the other hand, it is nickel-alloy processing (it is also called <stock> Japan Energy, Y processing, and LD foil) to 
the shy knee side of double-sided processing copper foil with a length [ of 1000m ], and a thickness of 1 1 micrometers. With 
nickel-alloy processing of the electrolytic copper foil given 1 micrometer, on the copper foil mat side on which the resin of an 
opposite side is pasted up, continuously, it applied and the above-mentioned varnish A was dried, as it had been 
60-micrometer [ in thickness ], and gelation-time 45 seconds, and the sheet C with B stage resin was created. 
[0032] Here, using the above-mentioned prepreg B, the 12-micrometer general electrolytic copper foil has been arranged on 
prepreg B2 sheet both sides, laminate molding was carried out on 200 degrees C, 20 kgf/cm2, and the conditions of 30 cr less 
rjrJ-Igs, arx the dcub'e-sided copper clad laminate 3 was obtained. After forming a circuit in both sides of this double-sided 
copper clad laminate D and performing black copper-oxide processing, a resin side should turn [ both sides / the ] B stage 
resin sheet C with double-sided processing copper foil to an inner stroke side. It placed, the stainless steei board of 1 .5mm ** 
has been arranged on the outside, this was repeated, 15 sets were put in between heating plates, laminate molding was carried 
out for 2 hours under 200 degrees C, 20 kgf7cm2, and the vacuum of 30 or less mmHgs, and the double-sided copper-clad 
multilayer board E was obtained. On the other hand, the resin which dissolved polyvinyl alcohol in water was applied to one 
side of an aluminum foil with a thickness of 50 micrometers, it dried at 1 10 degrees C for 20 minutes, and the backup sheet E 
which has a paint film with a thickness of 20 micrometers was created. 
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[0033] The backup sheet F is put on the multilayer board E bottom, and it is output lOmJ by pulse oscillation at a 900-piece 
direct carbon dioxide laser in 50mm angle about the hole of 100 micrometers of diameters of an upper shell of upper copper 
foil. Three shots irradiated by three shots and 20mJ, and 70 blocks and a total of 63,000 breakthroughs were opened, 
moreover, 13mJ ~ two shots - irradiating - blind beer of 100 micrometers of apertures ~ the hole was opened 
[0034] The lower backup sheet was removed, and after putting in into plasma equipment and processing, SUEP liquid was 
sprayed at high speed, and while carrying out dissolution removal of the copper foil barricade generated in the pore of the 
front reverse side, surface copper foil was dissolved to 4 micrometers. After DESUMIA processing, after making 15 
micrometers of copper coating adhere, the circuit (a line / space =50 / 50 micrometers), the pewter ball pad, etc. were formed 
by the existing method, it covered with the plating resist except for the semiconductor chip section, the pad section for 
bondings, and the pewter ball pad section at least, nickel and gold plate were performed, and the printed wired board was 
created. The evaluation result of this printed wired board is shown in Table 1 . 

[0035] example 2 epoxy resin (tradename: - Epicoat 1001, the oil-ized shell epoxy <product made from stock » 300 section 
and the epoxy resin (tradename : ESCN220 F, product made from the Sumitomo Chemical <stock>) 700 section, the 
dicyandiamide 35 section, and the 2-ethyl-4-methyl imidazole 1 section were dissolved in the partially aromatic solvent of a 
methyl ethyl ketone and a dimethylformamide, stirring mixture was carried out uniformly, and it considered as the varnish) 
This varnish was sunk in and dried to the glass cloth with a thickness of 100 micrometers, and the prepreg G of 48 % of the 
weight of contents of a glass fabric was created for gelation-time 150 seconds. 

[0036] On the other hand, to the mat side of the opposite side of copper foil which performed nickel metalizing to the shy 
knee side of double-sided processing copper foil with a width of face [ of 540mm ], and a thickness of 9 micrometers, 
continuously, it applied and Varnish F was dried so that it might become 50 micrometers in thickness, and the sheet H with B 
stage resin for gelation-time 55 seconds was obtained. One 530x530mm prepreg G was used, the 12-micrometer general 
electrolytic copper foil was placed up and down, laminate molding was carried out by 190 degrees C, 20 kgf7cm2, and 
30mmHg, and the double-sided copper clad laminate I was obtained. After forming a circuit in the front reverse side of this 
board, carry out laminate molding of what cut B stage resin sheet H with double-sided processing copper foil to 540x540mm 
up and down like the bottom of each [ every other ] sheet, heating, and pressurization after performing black copper-oxide 
processing. After considering as four lamellaes J, the backup sheet F has been arranged to this down side, two shots irradiated 
by two shots and 20mJ by output 15mJ of the upper shell carbon dioxide laser of copper foil, and the breakthrough was 
opened. 

[0037] furthermore, output 12m J of a carbon dioxide laser - two shots - irradiating ~ beer ~ the hole was opened 
DESUMIA processing was performed in potassium permanganate solution, copper coating was performed similarly, and the 
removal back was similarly considered as the printed wired board, after having performed the backup sheet F, performing 
SUEP processing for the whole and carrying out dissolution removal of the copper foil thickness of the front reverse side to 3 
micrometers. An evaluation result is shown in Table 1. 

[0038] In the multilayer board of example of comparison 1 example 1, others should make surface copper foil be the same as 
that of an example 1 using a general electrolytic copper foil (<stock> Japan Energy, JTC-LP foil). Although the carbon 
dioxide laser performed hole <TXF FR=0002 HE=220 WI=080 LX=1 100 LY=0300> **** on the same conditions as an 
example 1, without adhering anything to the front face of four created lamellaes, the hole did not open. 
[0039] Although black copper-oxide processing was performed to the front face of the multilayer board of the example 1 of 
example of comparison 2 comparison, this front face was ground against cloth 10 times after that, the grinding of the 
processing was carried out and the carbon dioxide laser was irradiated on the same conditions as an example 1 from on this, a 
hole hardly opened. 

[0040] The example of comparison 3 epoxy-resin (tradename : Epicoat 5045) 2,000 section, the dicyandiamide 70 section, 
and the 2-ethyl imidazole 2 section were dissolved in the partially aromatic solvent of a methyl ethyl ketone and a 
dimethylformamide, further, stirring mixture was carried out 800 ****** s , uniform distribution of the insulating inorganic 
bulking agent of an example 1 was carried out, and Varnish K was obtained. This was sunk in and dried to the glass cloth with 
a thickness of 100 micrometers, and the prepreg M of 35 % of the weight of glass contents was obtained for gelation-time 140 
seconds (at 170 degree C) using the glass cloth with a thickness of 50 micrometers for the prepreg L of 52 % of the weight of 
glass contents, and 180 seconds between gelling. Two sheets of this prepreg L were used, the 12-micrometer electrolytic 
copper foil was put on both sides, laminate molding was carried out for 2 hours under 180 degrees C, 20 kgCcm2, and the 
vacuum of 30 or less mmHgs, and the double-sided copper clad laminate N was obtained. The circuit was formed in both 
sides of this laminate N, Prepreg M has been arranged to the both sides after black copper-oxide processing, 12-micrometer 
genera! copper foil has been arranged on each [ every other ] sheet and its outside, laminate molding was carried cut similarly, 
and it considered as four lameiiaes O. Using this, perforation was similarly carried out with the mechanical drill, and the 
breakthrough was formed, even if it irradiates directly in a carbon dioxide laser - beer ~ the hole did not open SUEP 
processing was not performed, but copper coating was pei formed, and it considered as the printed wired board similarly. An 
evaluation result is shown in Table 1 . 

[0041] After having carried out etching removal of the vertical copper foil so that it might become 100 micrometers of 
apertures about the copper foil of the part used as the through hole of a inner layer using the double-sided copper-clad sheet I 
of example of comparison 4 example 2, and forming a circuit, black copper-oxide processing of the copper foil front face was 
carried out, laminate molding of the sheet which used the electrolytic copper foil general as copper foil of B stage resin sheet 
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H for the outside was carried out like each [ every other ] sheet and the example 2, and four lamellaes were created. Using this 
multilayer board, 900 pieces and copper foil were ********** e d in the position of the front face which forms a breakthrough, 
and the hole of 100 micrometers of apertures was opened in it. Similarly, 900 pieces ********** e( j in the same position also 
as a rear face, and the hole of 100 micrometers of apertures was opened in it. One patterns [ 900 ] were covered by 70 blocks, 
three shots of a total of 63,000 holes were covered by output 15mJ by the carbon dioxide laser from the front face, and the 
breakthrough for through holes was opened. Like the example 3 of comparison, without performing SUEP processing, the rest 
performed DESUMIA processing once, performed 1 5 micrometers of copper coating, formed the circuit in the front reverse 
side, and created the printed wired board similarly. An evaluation result is shown in Table 1 . 
[0042] 

Table 1 Term Eye . Fruit ** Example Ratio ** Example 1 2 2 3 4 breakthrough formation (%) 100 100 9 100 Crevice 
between 100 table rear-face land copper foil (micrometer) 0 0-0 Gap of a hole location with 27 inner layers (micrometer) - 
0-0 39 pattern pieces and short-circuit (individual) 0/200 0/200 - 52/200 53 / 200 glass transition temperatures (degree C) 235 
160 235 139 160 through-hole thermo-cycle examination (%) 

100 Cycle 1.4 1.5 - 1.6 4.2 300 Cycle 1.7 1.9 - 1.8 9.6 Perforation Floor to Floor Time (Minute) 19 14 - 630 Migration-proof 
[ - ] Nature (HAST) (Omega) 

Ordinary state 5x101 1. - - 1x101 1 - 200hrs(es). 6x108 < 108 500hrs(es). 5x108 - 700hrs. 3x108 lOOOhrs. 2x108. [0043] It is 
a /block 900 holes about the crevice between <measuring method> 1 front reverse side hole locations and the 100 
micrometers (carbon dioxide laser) of the number apertures of formation of a breakthrough, and a 150 micrometers 
(mechanical drill) hole. 70-block (***♦ 63,000 hole) creation was carried out and carried out. The carbon dioxide laser and 
the mechanical drill performed perforation, and the time required for opening 63,000 holes, the crevice between the copper 
foil for front reverse side lands and a hole, and the maximum of gap of inner layer copper foil were shown in the copper-clad 
sheet of one sheet. 

2) Create similarly the board with which a hole has not opened in the example of a circuit pattern piece and a short example, 
and comparison, and they are a line / space =50 / 50 micrometers. After creating the Kushigata pattern, 200 patterns after 
etching were visually observed with the magnifying glass, and the sum total of a pattern piece and a shorting pattern was 
shown in the molecule. 

3) It measured by the glass-transition-temperature DMA method. 

4) through hole thermo-cycle examination each through hole - a hole - a land with a diameter of 250 micrometers - creating 
- 900 holes - front reverse side alternation - tying - 1 cycle ~ 260 degree C, a pewter, a dipping 30-second -> room 
temperature, and 5 minutes It carried out up to 300 cycle and the maximum of the rate of change of resistance was shown. 

5) Connect 100 micrometers (carbon dioxide laser) of migration-proof nature (HAST) apertures, and the 150 micrometers 
(mechanical drilling) breakthrough by which copper coating was carried out a total of alternately [ every one piece / 50 ] with 
the table reverse side, respectively, and 2 sets of this connected thing should become parallel by 150 micrometers between 
porous walls. A total of 100 sets are created and they are 130 degrees C, 85%RH, and 1.8 VDC. It took out after 
predetermined-time processing and the insulating resistance between the breakthroughs arranged in parallel was measured. 
[0044] 

[Effect of the Invention] this invention offers the resin sheet in which the thermosetting resin layer of B stage was formed to 
the copper foil mat side opposite to the field which irradiated carbon-dioxide-laser energy directly in the shy knee side of 
copper foil, and performed suitably nickel metalizing or nickel-alloy processing of metalizing [ in which perforation is 
possible ], and the copper foil which performed nickel metalizing or nickel-alloy processing to the shy knee side at least, in a 
double-sided processing foil, the copper-clad sheet which carried out laminate molding using this - a carbon-dioxide-laser 
perforation performance - excelling - the upper shell direct laser beam of copper foil - irradiating - a breakthrough and/or 
blind beer - it is possible to form a hole boiling carbon-dioxide-laser perforation markedly compared with mechanical 
drilling, its working speed being quick and it being able to improve sharply about productivity, and dissolving a part of front 
face of copper foil after that, at the same time it carries out dissolution removal of the copper foil barricade generated in the 
pore, and setting 2-7 micrometers to 3-5 micrometers preferably Also in the plating rise by subsequent copper coating, a 
minute pattern can be formed and a high-density printed wired board can be created, in addition, the thing for which an 
insulating inorganic bulking agent is added a hole - a configuration becomes good As compared with the case where 
********** to front reverse side copper foil, open a hole, and a hole is subsequently opened by the carbon dioxide laser, the 
crevice between the land copper foil for the front reverse sides and a hole is not generated. In addition, that the printed wired 
board obtained by using a polyfunctional cyanic-acid ester compound and the resin constituent which uses this cyanic-acid 
ester prepolymer as an indispensable component as a thermosetting resin constituent excelled [ that ] in therms! resistance, 
migration-proof nature, etc. is obtained. 
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ABSTRACTED-PUB-NO: EP 1097806A 
BASIC-ABSTRACT: 

NOVELTY - A copper-clad board is obtained by disposing a 
double-side- treated 

copper foil with a metallic-treatment layer at least on an 
outer layer of a 

thermosetting resin composition layer. 

DETAILED DESCRIPTION - A copper-clad board for making a 
hole with a carbon 
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dioxide gas laser, is obtained by disposing a 
double-side-treated copper foil 

(b) provided with a metallic-treatment layer having a high 
absorption rate of 

carbon dioxide gas laser energy on a surface (s) , at least 
on an outer layer of 

a thermosetting resin composition layer so that the 
metallic-treatment layer is 

formed on a shiny surface of the copper foil and the 
thermosetting resin 

composition layer under heat and pressure, to make an alloy 
of the 

metallic-treatment layer and the copper by the above 
heating. INDEPENDENT 

CLAIMS are also included for the following: 

(A) a method of making a hole in a copper-clad board, in 
which the 

metallic-treatment layer surface of the copper-clad board 
is directly 

irradiated with a carbon dioxide gas laser having 5-60 mJ 
energy for processing 

a copper foil by pulse oscillation of the carbon dioxide 
gas laser, to make a 

penetration hole and/or a blind via hole; 

(B) a printed wiring board which is prepared by directly 
irradiating a copper 

foil surface of the copper-clad board with a carbon dioxide 
gas laser having an 

energy of 10-60 mJ, to make a penetration hole and/or a 
blind via hole. 



USE - The copper clad board with a hole is used as a 
printed wiring board. 

ADVANTAGE - The copper-clad board is excellent in 
workability for making a 

hole, and is free from the occurrence of defective items 
with regard to a hole 

owing to the formation of a metallic-treatment layer which 
has a high 

absorption rate of a carbon dioxide gas laser energy and 
which causes no 

peelings by friction on a surface copper foil of the 
copper-clad board. 



05/22/2003, EAST version: 1.03.0002 



DESCRIPTION OF DRAWING (S) - The figure shows the copper 
clad board. 

Protective sheet a 

Copper foil b 
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